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(57)Abstract: 

PROBLEM TO BE SOLVED: To lower friction and improve abrasion 
resistance by using a resin material wherein a thermosetting resin is 
blended with specific quantity of a lubricant consisting of 
molybdenum disulfide, graphite, etc.. as to a material of a sliding 
surface of a cam on a cam mechanism to move movable sheaves on 
the driving side and the driven side in the axial direction. 
SOLUTION: A belt type speed change gear moves a speed changing 
belt in the radial; direction and changes a speed changing ratio as 
each of speed changing pulley units on the driving side and the 
driven side is constituted of a movable sheave and a fixed sheave 
and the movable sheave is moved in the axial direction through a 
resin made cylindrical cam 21. In this case, in the case of 
manufacturing the cylindrical cam 21, a cylindrical cam 21a is 
formed by using a steel material, a sliding surface 21c of the cam 
and its side surface are cut out by the thickness of a resin layer, 
thereafter, by using a resin material which is made by blending a 
thermosetting resin of 100 weight part with a 15-30 weight part of 
lubricant selected from molybdenum disulfide, graphite or 
fluororesin. a resin layer 21b is formed by injection molding, etc., in a 
cutout part. 
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* I^JOTICES * 

JPO and NCIPI are not responsible for any 
daneges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The belt type change gear which is a belt type change gear which transmits rotation of a driving-side 
sheave to a follower side sheave through a belt, and is characterized by for the quality of a sliding facing of the cam 
used for the cam mechanism which moves the movable sheave by the side of a driving side and a follower to shaft 
orientations to carry out 15-30 weight section combination of at least one kind of lubricant chosen from 
molybdenum disulfide, graphite, or fluororesin. and to change to the thermosetting resin 100 weight section. 
[Claim 2] The belt type change gear of claim 1 whose thermosetting resin is epoxy system resin or phenol system 
resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a belt type change gear, and relates to the belt type change gear 
which prepared the cam mechanism to which a movable sheave is moved by the control lever which connected the 
movable sheave of a driving side and a follower side gear change pulley using the cam mechanism to which it is 
made to move according to load torque, or link connection in detail. 
[0002] 

[Description of the Prior Art] About the ingredient of the above-mentioned cam, the approach of grinding hardened 
steel generally or using wear-resistant high cast iron is taken. However, by this approach, in order that the cost rise 
by the polish man day might not be avoided and sliding of metallic materials might generally cause wear and printing, 
oil supply is required and there was always a fault to which coefficient of friction becomes large. For example, when 
rotation of a cylindrical cam was left to lever actuation, the operating physical force became large and became an 
activity top problem. Moreover, in the case of the torque reaction type torque cam. the increment in this operating 
physical force will reduce the sheave thrust of a movable sheave, spoiled the gear change function as a result, and 
had the problem said that it makes a belt slip. 

[0003] About this cylindrical cam. as indicated by JP,57-190158,A as a pulley and a cam ingredient On the front 
face of the core of a metal and a ceramic, thermosetting resin, such as phenol resin, an epoxy resin, polyimide resin, 
an unsaturated polyester resin, and diallyl phthalate resin. Or polyethylene terephthalate resin, polyoxyphenylene 
oxide resin. The approach of fabricating the resin layer which consists of thermoplastics, such as polyoxymethylene 
resin, polyamide resin, polycarbonate resin, polyacetal resin. ABS plastics, polyethylene resin, and polyvinyl chloride 
resin, is indicated, 

[0004] Moreover, the method of equipping the operating surface of a cam with a carbon fiber strengthening type 
epoxy resin is indicated by JP,57-124151 A This invention aims at improving the ingredient of the cam side which 
starts the cam mechanism which consists of another [ which carries out disjunction of the cylindrical cam prepared 
on the gear change pulley revolving shaft in the belt type change gear, and the movable cam which engaged with this 
cam and was mentioned above to shaft orientations as above-mentioned ] cylindrical cam for rotation, and carries 
out sliding contact mutually from low friction nature and a wear-resistant engine-performance side. 
[0005] 

[Problem(s) to be Solved by the Invention] However, while transmission horsepower becomes large as a recent 
trend, big planar pressure acts on the resin ingredient on the front face of a cam, and generation of heat, the rise of 
ambient temperature, and use in a conjointly more hot (90-200-degreeC) ambient atmosphere are becoming 
common. 

[0006] By this elevated-temperature-ization. coefficient of friction was increase-ized. originated in this and has also 
increase-ized abrasion loss. When thermoplastics was used especially, even if it was the case where a metallic 
material was used for reinforcing materials, the problem was in the thermal resistance of a resin ingredient, i.e., the 
reinforcement at the time of heat, bond strength, and abrasion resistance as well as the cam simple substance made 
of resin. Moreover, even if it was the case where thermosetting resin was used, coefficient of friction is reduced 
how or the abrasion loss might be reduced how. or it was not solved by the detail but was left behind to it as a 
technical problem. 

[0007] Moreover, by the approach of equipping the sliding section of a cam with a carbon fiber strengthening type 
epoxy resin, the sheet-like prepreg into which resin was infiltrated was beforehand created to the carbon fiber, and 
carried out the laminating to it, it heated with the epoxy system binder, and the complicated process referred to as 
carrying out pressurization adhesion is required, and there was a difficulty also in bond strength. 
[0008] 

[Means for Solving the Problem] In the belt type change gear with which invention of claim 1 transmits rotation of a 
driving-side sheave to a follower side sheave through a belt The quality of a sliding facing of the cam which uses the 
movable sheave by the side of a driving side and a follower for the cam mechanism which makes it move to shaft 
orientations is received at the thermosetting resin 100 weight section. Molybdenum disulfide, A belt type change 
gear is constituted by using the resin ingredient which carried out 1 5-30 weight section combination of at least one 
kind of lubricant chosen from graphite or fluororesin. 

[0009] Invention of claim 2 constitutes epoxy system resin or phenol system resin by using it for the thermosetting 
resin of claim 1. 
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[0010] 

[Embodiment of the Invention] Hereafter, it explains according to a drawing. The belt type change gear 1 applied to 
this invention in drawing 5 R> 5 consists of a driving-side gear change pulley unit 10. a follower side gear change 
pulley unit 20, and a gear change belt 3 currently wound around this pulley. When the fixed sheaves 16 and 26 are 
allotted to the location of the shaft orientations which face the movable sheaves 15 and 25 and this movable sheave 
moves to shaft orientations, respectively, a gear change belt moves to radial and a result and the diameter of an 
effective pitch change to the gear change pulley units 10 and 20 of this belt type change gear 1. The above is the 
outline of a change gear style and equipment 

[001 1] In the follower side gear change pulley unit 20 of drawing 5 . the movable sheave 25 fits into a follower shaft, 
and is pivotable in the range of a cam rotation include angle in movable and a hand of cut to shaft orientations. In 
the form which faces this movable sheave 25, the fixed sheave 26 is being fixed to a follower shaft and one, and the 
shape of a V quirk is formed of the sheave of this pair. Pressurization of the sheave of this pair is carried out in the 
direction which always makes the shape of a V quirk the narrowest by the coil pulling 24. This spring action is 
applied between the fixed sheave 26 and the movable sheave 25 through the cylindrical cam 21 of a pair, i.e.. the 
cylindrical cam made of resin concerning this invention, and 21' and the metal cylindrical cam 22. 
[0012] Next, the cam 21 made of resin and 21 ' concerning this invention are explained using drawing 1 and drawing 
2 . The cam 21 made of resin and 21' are made by reinforcing materials 21a and 21a' by carrying out a laminating in 
resin layer 21b and 21b'. here — drawing 3 — the top view of the cam 21 made of resin, and 21* — being shown — 
drawing 4 R> 4 — the above-mentioned cam 21 made of resin, and the cam of 21' — a variation rate — it is the 
development view which developed the curved surface. Drawing 3 and sign I of drawing 4 , RO, Ha, NI, HO, HE, TO, 
and CHI are signs which show the location which has a correspondence relation mutually, and the slash section on a 
drawing shows cam sliding-surface 21c and 21c\ 

[0013] The inclination direction of the above-mentioned cam will be slowed down if the load torque of a follower 
shaft increases, and it is established so that it may accelerate, if loads decrease in number. A reason and this 
torque cam have always repeated sliding in connection with the load effect in addition, the cam 21 made of resin 
and the metal cylindrical cam 22 which 21' does not illustrate — — it is cam sliding—surface 21c of a ramp, 21c', 
and always in a pressure-welding condition. 

[0014] Hereafter, an example is explained to a detail. The example of drawing 1 prepares a resin layer only in the 
sliding surface of a cam, and is as follows for details. First, using reinforcing materials's steel-materials S25C, 
cylindrical cam 2a is created, and sliding-surface 2c of a cam and its side face are cut by the thickness of a resin 
layer, and are lacked. The appropriate back, using the resin ingredient which carried out 15-30 weight section 
combination of at least one kind of lubricant chosen from molybdenum disulfide, graphite, or fluororesin to the 
thermosetting resin 100 weight section, with compression molding or injection molding, it creates, and it inserts, and 
fitting of the above-mentioned notching part Is carried out to reinforcing materials's notching section, and it is 
created. 

[0015] The deformation example of drawing 2 is what has improved the reinforcement effectiveness further, and the 
notching section like drawing 1 does not prepare, but carries out the laminating of the above-mentioned resin to 
reinforcing materials's whole surface with compression molding or injection molding. By this approach, the adhesive 
strength of a resin layer and reinforcing materials became firmer, and enabled lightweight-lzation. In addition, 
reinforcing materials's machined surface can be considered as rough finishing or RORETTO processing, and raising 
bond strength can also use an aluminium alloy, a Magnesium alloy, other alloys, or a ceramic ingredient for the 
above-mentioned reinforcing materials possible to arbitration in addition to steel materials. 

[0016] Next, the experimental result which this invention person carried out is explained to a detail based on the 
following table 1. An epoxy resin and phenol resin were used for the thermosetting resin of an example, what 
blended 15 weight sections or 20 weight sections for either molybdenum disulfide, graphite or fluororesin as an 
unguent for coefficient-of-friction reduction was used, and the carbon staple fiber of 30 weight sections and the 
aramid staple fiber of 30 weight sections were used for the reinforcing materials of a resin layer. 
[0017] As an example of a comparison, the ingredient which carried out 10 weight sections combination of 
molybdenum disulfide, graphite, or the fluororesin was used. In addition, since it was a well-known fact to reduce 
remarkably the fun da mentality ability as resin, i.e.. reinforcement, and abrasion resistance, the combination 
exceeding 30 weight sections was omitted. As other examples of a comparison, a polyether ether ketone, a 
polyamide, and the resin that consists of polyamidoimide were used. 

[0018] Moreover, in evaluation of the above-mentioned resin ingredient the abrasion loss in the inside of the 
ambient atmosphere of 90-degreeC was measured, respectively at the abrasion loss in the inside of the size of 
coefficient of friction, and the ambient atmosphere of 25 degrees of ordinary temperature C. and the time of heat. 
Using the Takachlho friction abrasion tester (pin-on disk method) for this abrasion test, the test condition made 0,6 
m/sec load 60 Kgf/cm2 and sliding velocity. 
[0019] 
[Table 1] 
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[0020] In Table 1, although the examples 1, 2, and 3 of a comparison carried out 100 weight sections use of the 
epoxy resin and phenol resin which are ail thermosetting resin, respectively, coefficient of friction was not able to 
become large or more with 0.4 writing molybdenum disulfide, graphite, or the combination weight of fluororesin as 10 
weight sections, and neither was able to reduce the sliding friction of a cam side. Moreover, abrasion loss became 
more than 2.8 (gx10-3), and endurance ability has improved neither of 25-degreeC of ordinary temperature, and 90- 
degreeC at the time of heat of the cases. 

[0021] To the above-mentioned example of a comparison, molybdenum disulfide, graphite, or the combination weight 
of fluororesin is 15 - 20 weight section, as for coefficient of friction, all have been improved by 0.28-0.32, and, as for 
examples 1. 2, 3. 4, 5, and 6. abrasion toss has also been improved to 0.4-1.5 (gx10-3). 

[0022] Moreover, when what carried out 15 weight sections combination of molybdenum disulfide, graphite, or the 
fluororesin was used for the examples 4, 5. and 6 of a comparison which used the thermoplastics which consists of a 
polyether ether ketone, a polyamide. and polyamidoimide, the abrasion loss of 0.30 to 0.38 and ordinary temperature 
was set to 0.9-1.6 (gx10-3) by coefficient of friction, and the comparatively good result was obtained. However, the 
abrasion loss at the time of heat became large with 2.2-2.9 (gx10-3), and has not improved endurance at the time of 
heat 

[0023] blending 15-30 weight section for molybdenum disulfide, graphite, or fluororesin from the above result to 
the thermosetting resin 100 weight section — it became clear that there was the reduction effectiveness of 
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abrasion loss regardless of the time of that there is the remarkable coefficient-of-friction reduction effectiveness, 

ordinary temperature, and heat. 

[0024] 

[Effect of the Invention] Invention of claim 1 by carrying out 1 5-30 weight section combination of at least one kind 
of lubricant chosen as the quality of a sliding facing of a cam from molybdenum disulfide, graphite, or fluororesin to 
the thermosetting resin 100 weight section It was able to become possible to offer the low friction and wear- 
resistant outstanding resin ingredient, and a sheave thrust was not able to be spoiled, and mitigation of an operating 
physical force was able to be enabled, and heat-resistant abrasiveness has been improved regardless of the time of 
heat at the time of ordinary temperature to coincidence. It became possible to offer the belt type change gear 
excellent in a result and endurance. 

[0025] By using general-purpose epoxy system resin or phenol system resin for the thermosetting resin of claim 1. 
it is very cheap and invention of claim 2 enabled acquisition of a resin ingredient which has the stable physical 
properties which a general-purpose ingredient makes an advantage. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the cam made of resin concerning this invention. 

[Drawing 2] other examples concerning this invention are shown — it is a cross-section perspective view a part 

[Drawing 3] It is the top view showing the cam made of resin concerning this invention. 

[Drawing 4] It is the development view of the cam made of resin concerning this invention. 

[Drawing 5] It is the sectional view showing the belt type change gear concerning this invention. 

[Description of Notations] 

I Belt Type Change Gear 
3 Gear Change Belt 

8 Cam Fixed Lever 

9 Cam Rotation Lever 

10 Driving-Side Gear Change Unit 

20 Follower Side Gear Change Unit 

II Metal Cam 

12 Cam Follower Roller 

15 25 Movable sheave 

16 26 Fixed sheave 

21 21* Cam made of resin 

21a and 21a* reinforcing materials 

21b and 21b' resin layer 

21c and 21c' cam sliding surface 

22 Metal Cam 
24 Coil Spring 



[Translation done.] 
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